Metabolic effects of hyperbaric oxygen in postischemic muscle.
In traumatic injuries to the extremities, with a circulatory insufficiency, the resultant ischemia leads to decreasing levels of the energy-rich compounds adenosine triphosphate (ATP) and phosphocreatine (PCr) and increasing levels of lactate in muscle. A tourniquet model for temporary ischemia was used to determine if hyperbaric oxygen treatment could enhance the cellular metabolic restitution when the circulation was restored. The circulation of the rat hindlimb was interrupted for 1.5 and 3 hours. After 1.5 hours of ischemia, the levels of adenosine triphosphate, phosphocreatine, and lactate were restored to normal in muscle biopsies taken 5 hours after the ischemia. After 3 hours of ischemia, there were marked reductions of adenosine triphosphate and phosphocreatine and elevated lactate values in the postischemic muscle, indicating severe ischemic damage. Hyperbaric oxygen treatment at 2.5 atm for 45 minutes reduced these changes significantly. A certain number of hyperbaric oxygen treatments were necessary to maintain this effect. It is concluded that repeated hyperbaric oxygen treatments in the postischemic phase stimulate aerobic metabolism.